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Figure1. Histological assessment in transitional area at 8-week re-mobi-
lization. A: Control group. B: Experimental group. Cell degeneration and
cyst formation are seen in experimental group (arrow head, HE,) Scale bar
¼ 20mm
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is present in dogs with OA and experimentally induced UIS. These initial
data support ATP as a potential biomarker that can be directly related to
OA. Furthermore, these data reveal SF ATP concentrations equivalently
elevated in the UIS joints as in the naturally occurring OA stiﬂes. Future
studies will focus on the correlation of SF ATP as a biomarker for joint
pain and dysfunction in OA as well as for tracking clinical improvement
in dogs with OA undergoing therapeutic treatment.
Figure legend: Stiﬂe joint SF ATP concentrations from the 3 groups of dogs
(normal, OA, and UIS)
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RE-MOBILIZATION OF KNEES AGGRAVATED CARTILAGE
DEGENERATION IN AN IMMOBILIZATION MODEL OF RATS
M. Nagai y, T. Aoyama z, A. Ito y, S. Yamaguchi y, H. Iijima y, J. Tajino y,
X. Zhang y, H. Akiyama x, H. Kuroki y. yDept. of Motor Function Analysis,
Graduate Sch. of Med., Kyoto Univ., Kyoto, Japan; zDept of Dev. and Rehab.
of Motor Function, Graduate Sch. of Med., Kyoto Univ., Kyoto, Japan; xDept.
of Orthopaedic Surgery, Graduate Sch. of Med., Gifu Univ., Gihu, Japan
Purpose: Joint immobilization could result in catabolic responses on
articular cartilage such as cartilage thinning, softening and reducing
proteoglycan content. Whereas, excessive mechanical loading is critical
for the development of cartilage degradation, which may eventually
lead to osteoarthritis. Turnover of matrix hyaluronan and the hyalur-
onan binding region of aggrecan is mediated by CD44. Turnover matrix
as fragment of type II collagen was caused by MMP13, it detectable by
using Col2-3/4c antibody in histologically. There were little under-
standing of the cartilage matrix changes and chondrocyte responsibility
after re-mobilization. The purpose of this study was to examine the
effects of re-mobilization on the cartilage matrix and chondrocyte
responsibility after immobilization at rat knee joint by assess of CD44
and Col2-3/4c.
Methods: The left knee joint of Wistar rats aged 8-week old was
immobilized at 140  5 degrees of knee ﬂexion with K-wire and resin
for 8 weeks. Thereafter the external ﬁxator was removed and bred again
for 3-day, 1-, 2-, 4- and 8-week. For control groups applied K-wire in the
femur and tibia diaphisises, but the joint motion was not restricted.
Forty rats were prepared for histological analysis (experimental group:
n ¼ 5/each period, control group: n ¼ 3/each period). Rats were sacri-
ﬁced at 3-day, 1-, 2-, 4-, and 8-week after re-mobilization. Also we
conﬁrmed the loss of extension of the range of motion (ROM) at the
knee joint. The knees were extirpated, ﬁxed with 4% PFA, decalciﬁed in
10% EDTA and embedded in parafﬁn. Six-mm sections were obtained at
the medial mid-condylar segment of the knee in the sagittal plane. The
sections were stained with hematoxylin-eosin and safranin-O. The
modiﬁed Mankin’s score was applied for evaluation of the cartilage
degeneration. Six areas (non-contact, contact and transitional of non-
contact and contact in femur and tibia) were evaluated in histologically.
The thickness of articular cartilage of each area was measured. The
expression patterns of CD44 and Col2-3/4c in the each area were
evaluated by IHC.
Results: ROM extension restrictions remained in the experimental
group 8 weeks post re-mobilization approximately 11 degrees.Although there was a progressive recovery of extension ROM in the
knee joints with time in experimental groups. In histology, thickness of
cartilage in the transitional areas was higher than that in the contact
areas in the each experimental groups and control groups at same time
course both in the femur and tibia. In experimental groups on contact
areas, the thickness of tibia cartilage was signiﬁcantly less than that of
the control groups. The modiﬁed Mankin’s score in the transitional
areas were higher than that in the control group both in the femur at 3-
day and 1-week and in the tibia at 1-week. Furthermore same area in
experimental group at 8-week in the tibia, surface irregularities or cleft,
cell degeneration and cyst formation were seen frequently (Fig1). The
scores in the contact areas in all experimental groups were higher than
non-contact areas and not signiﬁcantly changed with time, indicating
that the contact areas were not recover in histology. About Col2-3/4c
expression, all areas in control groups at each time point were observed
less staining. Interestingly, the staining intensity increased in all areas in
experimental groups. On contact and non-contact areas, staining
intensity was less in middle and deep layer in cartilage. On transitional
area in the tibia, the staining intensity was remained at 8-week. CD44
expression has been observed at all areas of cartilage in control group
and non-contact areas in experimental group. In experimental group,
less expression of CD44was observed at middle to deep layer on contact
and transitional areas with time. On contact areas in the tibia and femur
at 8-week, less expression of CD44 was observed with time and
decreased notably at 8-week.
Conclusions: Current results might suggested that degenerated carti-
lage after immobilization aggravated degeneration and cell responsi-
bility contribute to cartilage matrix by rapid re-load and re-joint
movement, and which area was not only contact area but also marginal
area.
Knowledge Transfer
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DEVELOPING KEY MESSAGES FOR PEOPLE WITH OSTEOARTHRITIS: A
DELPHI STUDY
P.J. Nicolson y, S.D. French y, R.S. Hinman y, P.W. Hodges z, F.L. Dobson y,
K.L. Bennell y. yUniv. of Melbourne, Melbourne, Australia; zUniv. of
Queensland, Brisbane, Australia
Purpose: Hip and knee osteoarthritis (OA) is a major global public
health burden. Many clinical practice guidelines (CPGs) provide priority
messages for healthcare professionals and these exist at local, national,
and international levels. Succinct, practical and clear messages for
consumers with osteoarthritis are integral to the translation of estab-
lished evidence-based CPGs into consumer knowledge and decisions
related to osteoarthritis. However, evidence-based key messages for
people with osteoarthritis, in appropriate lay language, are not cur-
rently available. This study aimed to establish, by expert and consumer
consensus, a list of key messages that are conveyed in consumer-
accepted language and are targeted to people living with hip or knee
osteoarthritis.
Methods: A four stage modiﬁed Delphi process was used. Current CPGs
were identiﬁed via a systematic search strategy, and recommendations
Table 1
Ranked list of priority statements
Median ranking
in 1000 minds*
Consensus (%)
rated Essential in
Round 3 Delphi
1 Regular physical activity and individualised exercise programmes (including muscle strengthening, cardiovascular
activity and ﬂexibility exercises) can reduce your pain, prevent worsening of your osteoarthritis, and improve your
daily function
4.5 90
2 If you are overweight and have osteoarthritis, it will be beneﬁcial to lose weight and maintain a healthy weight
through an individualised plan involving dietary changes and increased physical activity
7 96
3 Your osteoarthritis symptoms can often be eased signiﬁcantly without requiring an operation 8 96
4 Living a sedentary life could worsen your osteoarthritis, and also increases your risk of other lifestyle-related
diseases such as diabetes and cardiovascular disease
8.5 86
5 Individualised exercise is an integral component of treatment for everyone with osteoarthritis 9 100
6 Maintaining sufﬁcient muscle strength around the joints is important in reducing pain and maintaining function,
and if you require an operation will beneﬁt both pre- and post-operative periods of your treatment
9 84
7 Non-drug treatments have similar beneﬁts for your osteoarthritis symptoms to pain relieving drugs, but with very
few adverse side effects
9 83
8 Linking your individualised exercises to your other daily activities is a useful way to become more active 9.5 90
9 Individualised exercises only work for your osteoarthritis if you do them regularly 9.5 79
10 Actively taking part in self-management programs could beneﬁt your osteoarthritis 10.5 80
11 Treatment interventions and lifestyle changes for your osteoarthritis should be individualised and include long-and
short- term goals. These should be reviewed regularly with your health professionals
11 92
12 Osteoarthritis is not just a disease of the cartilage but affects your whole joint including muscles and ligaments 12 89
13 If you cannot achieve pain relief from your osteoarthritis, have undertaken a sustained period of recommended
conservative management and it is very difﬁcult to perform activities of daily living, joint replacement surgery is an
option
12 88
14 Small amounts of individualised exercise undertaken frequently can be beneﬁcial for your osteoarthritis 12 79
15 Joint damage on an x-ray does not indicate how much your osteoarthritis will affect you 13 98
16 The symptoms of osteoarthritis can vary greatly from person to person 13 85
17 You should avoid the use of non-steroidal anti-inﬂammatory drugs (NSAIDs) for your osteoarthritis overt he long-
term
13 72
18 Methods for you to self-manage your osteoarthritis should be discussed and agreed on by you and your health
professionals
14 75
19 Keyhole surgery (arthroscopy) that involves washout of the joint and joint scraping should not be used to treat your
pain unless there is a mechanical blocking of your joint
15.5 73
20 Osteoarthritis is not an inevitable part of getting older 17.5 81
21 You may get some pain relief from your osteoarthritis by using acetaminophen (paracetamol) medications 18 75
*The ranking for each statement in 1000 minds is calculated using the results of each participant's series of pairwise rankings for all statements. The smaller the number, the
higher the ranking
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disciplinary panel of OA experts (n¼85) and consumers who had been
diagnosed with hip and/or knee osteoarthritis (n¼15) were invited to
take part in a Delphi panel, via email. A modiﬁed Delphi method was
used, with statements extracted from the CPGs being presented for
evaluation, and panel members able to suggest additional statements in
the initial round. The Delphi panel members rated the importance of
each statement to be presented to consumers on a 5 point Likert scale
(Essential; Moderately important; Somewhat important; Not impor-
tant; Undecided/Don’t know). Percentage agreement between Delphi
panel members for each statement was determined, and when agree-
ment of 70% or more was achieved a statement proceeded to the next
round. In each subsequent round the results of the previous round were
summarized and fed back to participants. After three rounds of Delphi
survey, statements rated as Essential by at least 70% of the panel
members in the last round were then presented to a consumer focus
group to review and ensure consumer understanding of each message.
Finally, to prioritise the ﬁnal list of messages, conjoint analysis meth-
odology was applied via an online decision survey (1000Minds) com-
pleted by all panel members.
Results: The Delphi panel consisted of 51 international osteoarthritis
experts from 12 countries, with considerable OA experience as clini-
cians and/or researchers (median experience 20 years), and 9 con-
sumers from Victoria, Australia. Eighty-three statements extracted from
the CPGs were presented for evaluation in Round 1. A further 31
statements were suggested by panel members in this ﬁrst round. After
two further rounds of the Delphi process, 21 statements were rated as
essential by more than 70% of the panel. Eight of the statements in the
ﬁnal list were those originally suggested by panel members. Table 1
summarises the ratings of the ﬁnal Delphi round, and the priority
ranking for each statement in 1000 Minds. The prioritised list was well
aligned with the proportion of agreement overall. Priority themes were
evident in the ﬁnal statements with 10 of 21 statements relating to non-pharmacological conservative management and 6 of 21 statements
covering OA disease knowledge.
Conclusions: Through a multi stage process of consensus, involving
both OA experts and consumers 21 key messages have been identiﬁed
and prioritised. These messages can now form the foundation to create
evidence-based consumer educational materials, speciﬁcally targeted
to people living with hip or knee osteoarthritis. Importantly, this will
help to facilitate the translation of evidence into patient knowledge and
decisions related to OA.
Matrix Biochemistry
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THE TYROSINE SULFATE DOMAIN OF FIBROMODULIN REPRESENTS A
NEW BINDING SITE TO COLLAGEN ENHANCING THE INTERACTION
AND FIBRIL FORMATION
V. Tillgren y, P. Onnerfjord y, M. M€orgelin y, A. Aspberg y,z,
D. Heinegard y. yClinical Sci., Lund, Sweden; zDept. of Biology,
Copenhagen, Denmark
Purpose: Fibromodulin is a collagen modulating protein belonging
to the family of the small leucine rich repeat proteoglycans. The
collagen modulating effect is demonstrated by in vitro ﬁbrillo-
genesis assay, resulting in retardation of turbidity compared to
ﬁbrillogenesis by collagen alone. Fibromodulin binds collagen via
the LRR domain, but whether the binding via the LRR has any role
in the assembly of the collagen is not clear. Fibromodulin null mice
have larger population of thinner collagen ﬁbers in ligaments
compared to the wild type mice and develop osteoarthritis due to
joint instability, indicating a regulatory role by ﬁbromodulin in vivo
as well. The N-terminal domain of ﬁbromodulin has a highly
negative charge due to the presence of the posttranslational
